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0 Process for isomerizing 1,1,2-trifluoro-1,2-dlchloroethaneto 1,1,1-trlfluoro-2,2-dlchloroethane. 



® 1.1.2-trifluoro-1,2-dichloroethane (A123a) is isomerized to 1.1,1-trifluoro-2.2-dichloroethane (A123) by con- 
tacting it with AIF3 at temperatures ranging from 180* to 400 'C. Advantageously, it Is operated witii mixtures of 
A123a with A123 and/or otiier chlorofluorocarbons coming from the preparation of A123 by hydrofluorination of 
perchloroethylene. , 
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The present invention generally relates to a process for isomerizing l,1,2-trifluoro-l,2-dichloroethane 
(hereinafter referred to as A123a) to l.l.l-trifluoro-2,2-dichtoroethane (hereinafter referred to as A123). In 
particular It relates to the removal of Al23a from its mixtures with A123 and optionally other chlorofiuorocar- 
bons by isomerizing A1 23a to A1 23. 
5 The need for having available industrial processes for preparing A123 as free as possible from A123a 

has been recognized. 

Such need is particularly recognized, for example, by the manufcaturers of potyurethane foams, for the 
production of which A123 is used as foaming agent. In such case, the A123a contained therein decomposes 
and forms HCl, which corrodes the metal circuits of the plants. 
JO The industrially most interesting processes for the preparation of A123 are based on the hydrofluorina- 
tion of tetrachloroethylene in the gas phase, in the presence of proper catalysts. 

Such a process is described for example in U.S. patent No. 4,766.260. 

Such a preparation method always gives rise to A123a in amounts ranging from 5 to 20%. depending 
on the reaction conditions. Such product is difficult to be distilled-off from A123. 
75 In principle it is possible to carry out the reaction under such conditions as to minimize the formation of 
A123a, for example by using high temperatures (about 360 •C); however, this is of little practical interest 
because under such conditions the process selectivity towards A123 is too low, while unacceptable amounts 
of by-products are obtained. 

It is also possible to reduce the Al23a content in the final reaction product by subjecting the mixture of 
20 A123 and A123a to a treatment with anhydrous HF in the presence of the same catalyst as is used for its 
preparation, thereby obtaining the preferential fluorination of A123a to 1.1,1,2-tetrafluoro-2-chloroethane 
(A124). 

However, the selectivity of such reaction is not high enough, wherefore also the fluorination of 
considerable amounts of A1 23 occurs. 
25 The Applicant has now surprisingly found a process - constitijting tiie object of the present invention - 
for converting A123a to A123 by contacting A123a. either alone or in admixture with A123 and/or other 
chlorofluorocarbons, in the gas phase, with a catalyst consisting of aluminium trifluoride (AIF3), at tempera- 
tures ranging from 180' to 400* C, but preferably from 220* to 320 •C. 

The aluminium trifluoride utilized herein as a catalyst is generally present in the crystallographic forms 
30 fi, A and/or t. However, little amounts of other crystalline forms are not harmful. 

Said AIF3 can be obtained by fluorination of alumina (AI2O3) with anhydrous HF or other fluorinating 
agents; or it can be prepared according to other methods of the art, such as, for example, the thermal 
decomposition of NaaAIFe, 

In the case of the fluorination of AI2O3, the AIF3 obtained has a surface area of 15-30 m^/g and granule 
35 sizes ranging from 20 to 200 microns (on the average: 80 microns). 

The surface area of AIF3 is not a critical element for the process of the invention, however, an AIF3 
having a high surface area, for example ranging from 15 to 30 m^/g. is preferred. 

If such AIF3 is obtained by fluorination of AI2O3 with anhydrous HF it is preferable, although not 
absolutely necessary, if at least 90% of the alumina contained therein is present in the fluorinated state. 
40 The AIF3 utilized as a catalyst in the process of the invention can be modified, in order to increase the 
activity thereof, by addition of (ittle amounts - not exceeding 1% by weight calculated on the catalyst - of 
transition metals, preferably Fe, Ni. Co, Mn. 

Preferably, the process of the invention is utilized for the Isomerization of A123a in its mixtures mainly 
with A123 and optionally with other chlorofluorocarbons, which are obtained in the processes for the 
45 fluorination of tetrachloroethylene with HF. in the gas phase. 

In fact, the presence of products other than the isomers A123a and A123, for example A124 
(CF3CHCIF), in the gaseous mixture obtained from such reaction does not prevent the isomerization of 
A123a. That is very advantageous in practice because it eliminates the necessity to carry out an accurate 
distillation of such products prior to the isomerization reaction. On the other hand, the fact that the reaction 
50 mixture directly flows into the isomerization reactor does not sensibly modify the content of the products 
different from said isomers and present in the reaction mixture, which can be then recovered as such or 
recycled to the A123 production. 

For the purposes of the process of the invention, the contact times of Ai23a with the catalyst are not 
particularly critical. Generally they are maintained from 5 to 100 seconds and preferably from 20 to 50 
65 seconds. 

Also the pressure does not exhibit particularly critical values; it can be the atmospheric pressure or a 
higher pressure. 

The following examples are given merely to illustrate the invention, but not to limit th scope thereof. 
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Example 1 

Into a tubular reactor made of Inconel 600<''> having an inside diameter of 5 cm and a length of 80 cm. 
equipped with a porous bottom of sintered Inconel 600 and heated by means of heating elements, there 
5 were introduced 300 cc (340 g) of AIF3 having a specific surface of about 20 m^/g. Such AIF3 had been 
prepared by fluorination of AI2O3 with anhydrous HF till obtaining the fluorination of more than 90% of 
AI2O3. 

The catalyst was treated with anhydrous HF at 250*0 for 2 hours In order to remove the moisture 
absorbed during the storing time. 
70 About 100 g/h of a mixture containing 14.5 moles-% of A123a. 63.9 moles-% of A123 and 21.6 moles- 
% of other organic chlorofluorocarbons. mainly A124, were fed at a temperature ofj240"C. 

The gases leaving the reactor were bubbled In water In order to remove acidity traces, were dried and 
condensed in a cold trap and then analyzed by means of gas chromatography (G.C.). 
The results obtained are reported in Table 1A. 
75 After a 60-65 hour run. the catalyst exhibited exhaustion phenomena, but the activity (expressed as the 
A123a fraction isomerized to A123) could be restored by raising the temperature to 270 'C without affecting 
the selectivity, expressed as ratio between fed A123 (sum of the isomers) and recovered A123. as shown In 

Table IB. ^ . , * 

By raising the temperature further on (Table 1C) it was possible to maintain the activity as the catalyst 

20 got exhausted, the selectivity losses being only negligible. 

Lastly, by regenerating the catalyst by means of a treatment with air at 430 ' C followed by refluorination 
with anhydrous HF at 300 'C, the original activity was fully restored (Table ID). 
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Example 2 



Into the same reactor of example 1. 300 cc of AIF3 having the same characteristics as the one of 

example 1 were charged. ^ ^ x. • *• 

The reagent mixture was fed without subjecting the catalyst to any preliminary hydrofluorination 
treatment. By operating in like manner as in example l.the results reported in Table 2 were obtained. 

Example 3 

Into the same reactor of example 1 there were charged 310 cc of the same AIF3. which was treated for 3 
hours at 400- C with air and then was fluorinated for 2 hours at 400* C with anhydrous HF. 
35 By operating as in example 1 , the results reported in Table 3 were obtained. 

Example 4 

Into the reactor of example 1 there were charged 310 cc of an aluminium fluoride containing 0.12% by 
40 weight of iron in the form of FesOs. which was treated for 2 hours at 300' C with anhydrous HF. 

By operating as in example 1 , the results reported in Table 4 were obtained, wherefrom it is evident 
that the activity is much higher. 



45 



so 



55 



3 



rry-vmrry <FP 0S37759A2 I > 



EP 0 537 759 A2 




55 



EP 0 537 759 A2 



10 



IS 



20 



25 



CO 



30 



35 



40 



O 

a; 

cn 
OJ 
u 



c 
o 



in 



o 



b 



a; 
c 



O 



o 

CNJ 

n 

I 

O 

o 
CO 

CNJ 



OJ 



in 



m 



in 



m 

OJ 



OJ 
OJ 



C7> - 

u. o 



o- 



in 



vo 



as 



in 
vo 



OJ 



OJ 



o 

OJ 



OJ 



o 

OJ 



o 

OJ 



o 

OJ 



o 

OJ 



CD 





in 








4-' 
















te 














O 










O 






C/l 
















I/I 








01 


O 








CSJ 
















w 


s. 






C 


3 






(O 


O 








4r 




o 












c 






$^ 


o 




CVJ 










O 




0) 


It 


JC 


ra 


o. 
in 


a; 


C 




a> 


s. 


o 


CL 


5- 






o 














to 


vo 








CNJ 


co 


a> 






r> 


a. 


Q. 




E 


o 


cr 


-o 


a> 






c 






-o 

Q> 


»o 


c 




Ol 




o 


cr» 


U 


\b 


•r— 


c 


X 


r> 


4-> 


»^ 


<u 




U 






II 


ro 


Ol 


*^ 




Q> 


a; 


o 




CC 


u 


c 





n 



o 



0} 



vo 

OJ 



OJ 



d I 

•I- \n 

-o Ol 

a> o 



to 



o 
E 



o 



o 



a* 

c: 



o 



m 

OJ 



• 

in 



OJ 

o 



OJ 

o 



vo 



in 



OJ 



OJ 



OJ 



OJ 
OJ 



1-4 
OJ 

VO 

in 

OJ 



OJ 



vo 



OJ 



vo 
o 



tn 
vo 



OJ 



OJ 



m 

OJ 



45 



05 
OJ 



m 

OJ 



CO 

a; 



50 



55 



5 



BMSOCXaO: <EP_05377S9A2.L> 



EP 0 537 759 A2 



10 



IS 



20 



25 



OJ 

LLi 



30 



35 



40 



45 



50 







CD 




o 


f>4 
OD 


in 










in 


m 


CN 






m 








o 


CO 




m 




o 




in 


cn 










CD 


fl-( 


It 














*j 








m 


VD 


H 
* 










o 


CD 


Ul 

1-1 


%n 




















(/> ■ 






CN 










o 


in 




c 1 


to 


o 


CD 


















w 












perati 
6" 


O 

c 
o 




cn 

U 
3 

-o 


o 


85o2 




O fO 






O 








^ II 


<e 












CD 


u 

O) 


iH 






in 

GD 


fl 
iH 


c 


o 




c 
















OV 


o 








<^ 


fO 






O) ^ 




iH 


+-> 

JO 


o 


. m 

00 




o cu 
X *J 






o 




























o 


o 


O 


O J= 










CD 


in 


o 




























a; 




tn 




in 


o 


in 














8 










D 


OD 


















o o 
























VD 


cs 








fO 




m 


o o 














O O 














^ CO 














CNJ CM 














II II 














0) a> 






























c t 










-*-» 










o 


m 






OI • — 
O) o 








»-( 


u s. 
oi a> 












o. o. 




























S S 










































o o 










m 


*/) 


acti 
acti 








A123 


tN 

< 


1- 
a> 














o 

















UJ 



O 

sz 



Q. 
O = 

CO 

CM n 



a> en 

a> ■4-> 

u cn 

X QJ 

CU ^ 

O O) 



CO a> 

OJ JC 



o o 



o o 

CO wo 

CNJ CVI 



<^ CO 
QJ OJ 

£ E 



c: c: 
a o 

u u 



o. 
o 



CN 



LA 



in 



o 



O 



o 



o 



o 



o 



CN 
O 



CN 
O 



CN 



CD 

o 

in 
p* 

CN 

■» 

m 



CN 



O 
CN 



in 

CN 



CN 
CN 



VO 
CN 



o 



in 



CN 



m 

CN 

< 



CN 



55 



EP 0 537 759. A2 



= o 



10 



IS 



20 



25 



30 



CD 



35 



40 



45 



SO 



00 






r> 








11 




II 








•4-* 
























S. 










=3 


O 




O 


JZ 












c 




c 


o 




o 














to 




ro 






i- 


a> 




Ol 






o. 


o 




o 




II 




tn 




in 


• 




• 


CO 






1— 














Ul 


c 


c 




-r- 




(A 








<x> 


<y 




a> 






<j 


u 


O 


X 


X 


3: 




a; 








t_ 


o 


O 


01 














to 




o 


-»-> 








in 


01 
















f. 




o 


O 


o 


*+- 


«*- 






<j 




o 


o 


o 


o 


O 


O 


vo 




CSJ 




CSJ 


OJ 


It 


II 


11 


GU 


QJ 






















CO 




ro 


$- 




U 


0) 


<u 


o; 


Q. 




a. 


E 


£ 


B 


<U 




<D 


•!-> 




-»-> 


c 




C 


o 


o 


o 












+-> 


o 


u 




rO 


<o 


<o 


Ol 


a> 


O) 









O) 



o 



in 
vo 



in 



tn 



q7» ~ 
c ^ 

"O 1/1 
O) 01 

u. o 



OJ 



3 
T3 
O 



OJ 



ro 
O 



VO 

o 



vo 
o 



vo 



in 



vo 



in 



vo 



vo 



m 



m 

CN 

m 
as 

C9 



CN 

o 



m 



m 

CN 



m 

CN 



u 
o; 



55 Claims 



1. A process for isomerlzing l.l.2-trifluoro-l.2-dichloroethane to 1 .1 .1-trifluoro-2.2-dichloraethane. which 
consists in contacting 1 .1 .2-trif luoro-1 ,2-dichloroethane in the vapour phase with a catalyst composed 
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of, or comprising AIF3. at temperatures from 200' to 400* C. 

2. The process of claim 1 , wherein such temperature ranges from 220 * to 320 ' C. 

5 3. The process of claims 1 or 2, wherein the catalyst contains one or more transition metals selected from 
Fe, Mn» Co, Ni. . i, 

4. The process of claims 1 to 3, wherein 1,1.2-trifluoro-1,2-dichloroethane is in admixture with 1,1,1- 
trifluoro-2,2-dichloroethane. 

10 

5. The process of claims 1 to 4. wherein 1 ,1.2-trifluoro-1.2-dichloroethane is contained in the reaction 
mixture obtained in the preparation of 1.1.1-trifluoro-2,2-dichIoroethane via hydrofluori nation of perch- 
loroethylene. 
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® Process for Isomerizing 1,1,2- trtfluoro- 1,2- dichloroethane to 1,1,1 -trifluoro- 2,2- dicliloroethane. 

@ 1,1.2-trifluoro-1.2-dichloroethane (A123a) is 
isomerized to 1,1,1- trifluoro - 2,2 - dichloroethane 
(A123) by contacting It with AlFa at temperatures 
ranging from 180* to 400 *C. Advantageously, it is 
operated with mixtures of A123a with A123 and/or 
other chlorofluorocarbons coming from the prepara - 
tion of A123 by hydrofluori nation of perch - 
loroethylene. 
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